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What is Anytime Coach?What is Anytime Coach?

�� Pocket MP3 PlayerPocket MP3 Player

�� Capable of superimposing one audio source over Capable of superimposing one audio source over 
anotheranother

�� Music volume lowered to hear the voiceMusic volume lowered to hear the voice--overover

�� Used as Used as ““Virtual Personal TrainerVirtual Personal Trainer”” or or ““Virtual Tour Virtual Tour 
GuideGuide””

�� Capable of communicating with other devicesCapable of communicating with other devices



RequirementsRequirements

�� 5 Line LCD Display5 Line LCD Display

�� Control Buttons for menu navigationControl Buttons for menu navigation

�� 2GB flash card support2GB flash card support

�� SD cardSD card

�� InterfacingInterfacing

�� RFID, Bluetooth / WiRFID, Bluetooth / Wi--FiFi



DesignDesign

�� Microprocessor Microprocessor 
�� RCM3000 with Rabbit Core R3000RCM3000 with Rabbit Core R3000

�� 88--bit CISC architecturebit CISC architecture

�� 256KB Flash, 128KB RAM256KB Flash, 128KB RAM

�� MP3 DecoderMP3 Decoder
�� VS1011e VS1011e –– MPEG AudioMPEG Audio

�� Capable of playing tracks up to 320kbit/s and VBRCapable of playing tracks up to 320kbit/s and VBR

�� In built highIn built high--quality stereo DACquality stereo DAC

�� Headphone driver/amplifierHeadphone driver/amplifier

�� SD CardSD Card
�� uALFATuALFAT Module and 2GB Micro SD CardModule and 2GB Micro SD Card

�� Supports UART, SPI, and I2CSupports UART, SPI, and I2C

�� Manages FAT16Manages FAT16



DesignDesign

�� RFIDRFID

�� Parallax RFID Reader ModuleParallax RFID Reader Module

�� Reads passive tags Reads passive tags 

�� Range of 2Range of 2”” –– 66””

�� WiWi--FiFi

�� Rabbit Semiconductor WiRabbit Semiconductor Wi--Fi addFi add--on kiton kit

�� Linksys Wireless Compact Flash CardLinksys Wireless Compact Flash Card

�� 2.4 GHz2.4 GHz

�� LCD DisplayLCD Display

�� Parallax Serial 20x4 monochromatic LCDParallax Serial 20x4 monochromatic LCD



DesignDesign

�� Web ServerWeb Server

�� Database for TrainingDatabase for Training

�� Using Apache, PHP and Using Apache, PHP and MySQLMySQL

�� Power SupplyPower Supply

�� 4 AA Batteries4 AA Batteries

�� 5V external supply5V external supply

�� ButtonsButtons

�� Momentary push buttons for navigationMomentary push buttons for navigation



TopTop--Level System DesignLevel System Design
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Schematic



EvaluationEvaluation

�� MP3 is frame based file formatMP3 is frame based file format

�� Frame size of 417 bytes forFrame size of 417 bytes for
�� 128 kbps128 kbps

�� 44100 KHz44100 KHz

�� Two files can be read in parts alternatively as frame Two files can be read in parts alternatively as frame 
basedbased

�� The decoder requires just binary data The decoder requires just binary data 

�� Files can be buffered into decoderFiles can be buffered into decoder



EvaluationEvaluation

�� Playing 2 files simultaneously is not currently feasiblePlaying 2 files simultaneously is not currently feasible

�� A 128kbps MP3 file = 16KB/s. A 128kbps MP3 file = 16KB/s. 

�� MP3 decoders contain 5KB buffersMP3 decoders contain 5KB buffers
�� Buffer only holds 315ms of play timeBuffer only holds 315ms of play time

�� SD Card module takes 80ms to respond to commandsSD Card module takes 80ms to respond to commands

�� This leaves only 155ms to read data in from both files and This leaves only 155ms to read data in from both files and 
stream them back out to the MP3 decodersstream them back out to the MP3 decoders

�� A large external RAM would alleviate this problemA large external RAM would alleviate this problem



TestingTesting

�� RFID sensor senses the station tagRFID sensor senses the station tag

�� Each station has unique tagEach station has unique tag

�� Download data specific to the user & tagDownload data specific to the user & tag

�� The device can then begin playing the specific The device can then begin playing the specific 
training session audio filetraining session audio file



PicturesPictures



DemonstrationsDemonstrations



Voice OverVoice Over

�� Works on the principle of superpositionWorks on the principle of superposition

�� Signals should be sampled at same frequency Signals should be sampled at same frequency 

for audible qualityfor audible quality

�� The larger the amplitude of the signal the The larger the amplitude of the signal the 

louder it islouder it is

Track 1 Track 2 Enhanced 

Voice-Over

Normal Voice 

-Over



Problems EncounteredProblems Encountered

�� SD ModuleSD Module

�� Data rate to lowData rate to low

�� Data mangling  Data mangling  

�� MP3 DecoderMP3 Decoder

�� Communication with deviceCommunication with device

�� Rabbit CoreRabbit Core

�� Ports switching from input & outputPorts switching from input & output

�� Data SheetsData Sheets

�� Difficult to interpret Difficult to interpret 



Lessons LearnedLessons Learned

�� CommunicationCommunication

�� Always Unforeseen ProblemsAlways Unforeseen Problems

�� Getting things working before creativityGetting things working before creativity



BudgetBudget

*All values are in USD unless otherwise stated

2.752.7512.75RFID Disc Reader28148Digikey15.

39.9579.9239.95RFID Reader28140Digikey14.

2.751142.75RFID Round Tag28142Digikey13.

2.758.2532.75Rectangle RFID Tag28141Digikey12.

4.064.0624.06D/A Converter75K7350Newark 11.

34.9934.99134.99SD Memory CardSDSDPH – 2048 - 901Circuit City 10.

2.152.1512.15Push SwitchEG1308 – NDDigikey9.

2.152.1512.15Push SwitchEG1303 – NDDigikey8.

4.34.322.15Push SwitchEG1301 – NDDigikey7.

1.741.7420.87Audio JackCP – 3523SJCT – NDDigikey6.

35.9135.91135.91ProgrammerATAVRISP2 – NDDigikey5.

11.411.425.7MicrocontrollerATMEGA – 8535 – 1GPU – NDDigikey4.

4.764.7614.67SD Card ConnectorHR845CT – NDDigikey3.

20.720.7210.35Decoder AdapterA323- NDDigikey2.

34.2834.28217.14MP3 Decoder497 – 3939 -1- NDDigikey1.

Acquired 
Cost*

Cost*QuantityPriceDescriptionPart NoVendorS. No.



Budget ContinuedBudget Continued

*All values are in USD unless otherwise stated

060.65160.65
SD Card Reader 
ModuleuALFAT

GHI 
Electronics25.

065.4165.4
SD Card Reader 
ModuleBOB - 08215Sparkfun26.

049.52224.86MP3 DecoderVS1011eSparkfun27.

015.05115.05EnclosureODN56-2.5PACTEC28.

012.46112.46EnclosureODN45-2.5PACTEC29.

02991299
Rabbit Development 
Kit RCM3000101-0523Rabbit30.

14.6814.6827.34IC DAC 8 - BitMX7224KDigikey24.

6.966.9623.48Connection HeaderS5750-17Digikey23.

34.2834.28217.14IC Decoder497-3939Digikey22.

7.727.7241.93Connection HeaderS7120Digikey21.

1.21.220.6IC OP AmpNJM#210Digikey20.

5.985.9815.98IC OP AmpOP290GDigikey19.

48.2548.25148.25DosOnChip BreakoutBOB - 08215Sparkfun18.

46.6846.68146.68LCD 20 x 427979Parallax17.

6.986.9816.98JoystickN 73 OEM JoystickE-Bay16.

Acquired 
Cost*Cost*QuantityPriceDescriptionPart NoVendorS. No.



Budget ContinuedBudget Continued

*All values are in USD unless otherwise stated

377.371134.74Total
01991199Wi-Fi Add-on KitRCM3000 FootprintRabbit31.

Acquired 
Cost*Cost*QuantityPriceDescriptionPart NoVendorS. No.



Future WorkFuture Work

�� VoiceVoice--Over Audio Over Audio 

�� 22ndnd Storage DeviceStorage Device

�� Functionality & FeasibilityFunctionality & Feasibility

�� JoystickJoystick

�� SizeSize

�� Color LCDColor LCD

�� CostCost




